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(54) DEVICE AND METHOD FOR EVALUATING TONE QUALITY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make the evaluation of 
sound accurate and to facilitate countermeasure for 
psychological annoyance in the device for evaluating the 
oppressive sound, which is the constituent sound of 
noise. 

SOLUTION: The noise obtained by an evaluation-object- 
sound pickup means 1 undergoes frequency analysis in a 
frequency analysis means 2. At this time, the frequency 
region is divided by a frequency-region dividing means 3 
in correspondence with the noises source. The pure 
sound component is removed beforehand by a shock- 
sound removing means 4 for enhancing the evaluation 
accuracy in the respective frequency region. Thereafter, 
the analyzed frequency waveform is approximated by a 
plurality of straight lines in the frequency logic axis in an 
approximation means 5. The sound of the obtained 
region is evaluated by a physical quantity computing 
means 7. Furthermore, the analyzed frequency waveform 
approximated by the straight lines is reproduced by an 
artificial sound forming means 6. The reproduced sound is evaluated with the physical quantity 
computing means 7. Thus, the effect of the other constituent sound is not received, and only 
the oppressive sound can be evaluated. 
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1 

[*m»Jft0>«H] 

[5i*I2] MI235faSS^i!;i5Jfi(HSISSr?T5flfIco 
t SrWfct l IE*cOW!SCf?<ffigES. 

m*s 3] MreflmHt^c^fttt, ^la^SEistw 

E u-^/w i — * *>t.fE u~</kz> f - ^ 

*«ai-*-str-^*w^©t, tfmv—f&tii^mzx 
a, 

i f 5 W*S 1 fE«roWKWffi^a. 
5 ] Sffi2Jl&IS^«^»J#©:tt, IS 1 k H 2 

«8*.Sfe t WJ3E \y^bv>&&<n\gM&<&.*'fi o i*o lw-f 
5 7 s v? * /MS U T V ^ 5 £ t Sr^lS t -r 5 

fci»#©jafc«^£#1-3W&AlWfcffrifcU f^rit 
[M*«8] ffilEAI«ffr£^g:tt. 
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10 ita»e,i!e*»«iM53Erft. 

20 [IS*«12] MtS.m&®:ftVTZ-rzXT-y7'<D'& 

[B^13J S9I51SIS(O^Si!gc«IJSlc»Si]r5^7' 
fltllEiliSI&tWJEu^/wirOiS^SrS-t-x-;? 
Sr«r 1 k H z ©Jf J£&&iStl£ Uf-o(O^S»ffil«t^ 
*-f*wfc«:»«ii-5II*ai 2E«(Z> : i i ai?ffi* 

m. 

i!»*35 1 5 ] mmw&xftu Ltzmmiznm-r ■& ^ 

40 [000 1] 

1-5. 
[0 0 0 2] 

50 ©?-5 5$Srl?ffi1-5^i£i:UT, Wifu^ (J 
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IS Z 8 7 3 1) tfS-j&ttt-/Bv^nTV^ 0 U^L 
[0 0 0 3] rjili, A^HWOp^SSSrSFtf-r^* 

[0 0 0 4] L*»U «?l^y^4^7^^ 
[000 5] *r-C, f»ttft*W(H»^9^^«)B* 20 

*#fit?5M«u «i*icj:5^m-ea 

5 , ffltKolK&XlcJ:«VIWefe 30 

[0 0 0 6] S9l^^5ffilSO«^« J ?>^y 
ff*Oft*ttftB**»«r«UfcH-C*o-C, (A) *3 
ctt/ (B) tt^Wttlc*3^6WJEu-</KZ>3E^Sr^Ufe 

[0 0 0 7] m^KX 9»sufc«**u:#v*-c* =r- 

El 9 (C) K^Tl*RT^Lfc»l 0 0Hz- 
5 kHzOjB««««iC»*UTV^*r*>9, WJtW 40 

19 (C) lC*5^TiW^t-C^ Lfcjfi 5 kHzB 
!?-f^*tt, HI 9 (A) IC*5V^*StWT 

ft, la 9 (c) ic*i^rawc*ufca«tti2:*ife-r* 
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* B9 (B) fca3V^T*M»-C«Ufc«j>©* 

0 9 (A) 33 £Xfi (B) JC*5l^TA"CHA/^a»-C»W 

So 

[ooos] rft&«rt**>*<&=*-*©» 

ft* =f-*tt**BK»:/ 9 >*tt!£(D*7 4 *m&*& 

«urv>-5»sf"Ctt!^i'5«c-r6»T*>5. u*»u ft 

6-117912 -§-^«^#!8^P8 - 2 9 7 0 4 8 #4* 
[0 0 0 9] ftm¥-6 - 1 1 7 9 1 2 *4MRICfB*<DW 

So 

[0 0 10] *fc, »H¥8-2 9 7 0 4 8#^«JCE 

KO^XMIt^£ftTl N 5SlW£I¥tf^5£ 5 tCLT^ 
[00 11] 

*4*t>RI$fc*£LTV*5<B-C* 1 7 9 

1 2^«iC|£«0*i£$:fflV>T^- : &^9 5$$$:fF 

V^A^TfcScO-C, =f— ^ttffllc^BB^S - 2 9 7 

[0 0 12] **Wttw<0<t 5ft^«^T4Sttfct 
[00 13] 
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[0014] z<D£?te^nwmmmz£ti^ warn 

WfrCififi Six* c t ± 9 *WS:S*t -5 r k &'>t& 
[0 0 15] *fc, *«HfcJ:*U* WtflWJLTV* 

[0 0 16] wCO#Kf?ffi^ft-Cti, fME#ft<Z>*«:JR 

ffi&mt&mztt^x&Mxi&u-rz z ttcx r> . m* 

[0 0 17] 

[ 0 0 1 8 ] H 1 tt*»HOIB«iW*1»J««r*-f-HT«> 
l fc. MLfclftrllKRdff 

m^^^mmxj5:^i-^m»<07S:&,mn^5k. 



6 

6k, AX»lcfP6*Lfc**:IMi-r-5«a«IWl*a7 
[0 0 19] ±I2«fifc(D*KSFfflS««c«ttLtf, *i\ 

nfc^- ^ «rJB»ft««»«*a 3 

*^ft»*8ftt, 5a«a»*a5jcA*s*t-5. 

aa^o«*©»«*^ft*i-5**sAx*fp**a 
6ic±e>f^di*ns. »a*jna*a7«tAx*ffrt* 

20 a6-CfPfiKSnfcAX*Jc»L"C*a**:»ttli-5. r 

[0 0 2 0] #*W©3S*D»ffl£* 

[0 0 2 1] ■2il^no*«M»ao«lrittr^ 
-fvytmX&Z. C<DB2lC*5VvC* Wtf*J-*^£& 

p*w u % row * i i3&»e>ffi^sixfcr 

fP^I:fv?^/U{Htl:^ftt5A/D (analog-t 
o-digital ) £&S§1 2k, KfcSjftfcf^MS**: 
IS«i-*7*-*12ttS&l 3i:*»MMi3ft3. roflSfifc 
A/D«ift«l 2lcJ:0W*n#>i i^P> 

11, *o«-§-«r^^/^«#«c:i-<5wt-c, -SHRILL 

fcSo 7-^Et$13lt TckxtfDAT (Digital 
Audio Tape) , MD (Mini Disc ) % /^yf/unyf 

So ^-^latssi 3©w*ttw««iB««i 4 <oa 

[00 2 2] ^»ft»ttJ36« 1 4 tt, X-^iatg^ 1 3 
WSU14 0i:, wOj^SR^Wasi 4 Ocoffi^x-^^r 
50 1, 1 4 2 Z*Lb»tt*7-<yU^ 1 4 1, 1420 
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3, 1 4 4 t. Ztlt>\?>-?&m&l 4 3, 1 4 4ICT 

5, 1 4 6 ts Zfrt>T-*m$l&l 4 5, 146KT 
MR £ *xfc^~ * Tifitas? # 5 £{»St J* SB 1 
4 7, 14 8£, cn<b3fi{agC#Sf51 4 7, 1 4 8t§ 

149^ r <n&&mn& i 4 9 ^tb^^- 

^^t>ttC^$r^-r^>AX*^^l 50 t. Z<DA 

xwfMt&i 5 o^bm^^n/bAx^^ttx^isji 
^wtB-r^^sawffl^i 5 1 tfrtbmt&tstix\<^ Q 
[0023] mfc^y-i^* ui, 1 4 211 

^jiooHz~5kHz <»m&&mmc&m 

* 0>»fc 5 2 Saft-Ciaa^ # 5 w t ttftfri X^ 5 r t 
*©2aD»<OiS«*Ji«rraWcff*tf, ****** 

«EfiB«fc»5««fiH«t<oaEBtt[S3*5j:-t5 0 0-1. 5 

u^ut<oH«*5fi^5^:i?>o«S»««fcl6l kH 

#14 OOHz-1 kH z 0>iiiMMK*WU 

««t»7 >r A** 14 2 Mfo lkHz-5kHz cOjli^^ 

^ttv^6o w(Oi:ptc, jft«^««0>**S>e>a» 
C*filkHztBSLt*5<:i:l:J:^ »*«>A^ 

[00 24] tr-^ttUffll 4 3, 1 4 4^7-^ 
«UU 4 5, 1 4 6ft WIBftfcWflEl^/UOtf— * 

^ * * V ? * yfft ifOM#fiR»^* < V >S - 

v^t :5-Cli4 0 dB^_h3gtUL-CV^5o Ifc^oT, 

***#*«*/«* *-eit N*o»*^**r<rx, 

4 3, 1 4 4lC£oTt:'-^£#o 
^Sa^Wl, 7*-* 9**1 4 5, 1 4 6T*W 
**fettv*M*fto^-4r4>**a*U rotf-** 

[00 2 5] w^T, fcT— *«a»14 3, 14 4|j: = 
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>-t-~-?\z£zm%mmz£<>xmf&i-z z t &x 

W*ft» fc S L « v M**« JifcSteK: fcT- ? a* & -5 
[0 0 2 6] f-^lRBUS, 146t)3y 

tr » - * k «t 5 as^s jc j: o -cflirirt- 5 i t a* -e # . 

10 £1514 3, 1 4 4 lC£oT##fbftfcx~-*£-&9iZ^ 
S «fc 5fc***fr5o 

[0 0 2 7] ififil«»»1 4 7, 1 4 8tt3VtT 

*-#\z*zmnmmiz£vxmi&-i-zzb&xz, it 

4 7, 1 4 8ttf-^lR«1 4 5, 1 4 6 fC<fcoT^ 
*£ftfc1r--* £^ 5 #Jl00Hz-lkHz(rj> 
HRftffl**5 J:t/tt 1 k H z - 5 k H z (Dj^S^igclc 

20 i^$r^i6TV>6o 

[0 0 2 8] S^SJiai 4 9li=r>-f ^-^tcj:^^ 
*K«l£i:oTflWcS*U 3fi^lSI»^1 4 7, 1 4 81: 

x^^fim»^itwmM^^^hjx. ztibm 

[0 0 2 9] AltMSl 5 014, ££»JSSin 4 9 
5*SfiSEttjai 5 1-eii, ^cDAX^fCttLT, 

#iam$rg[m-r6o :tnt s^/yy^^it 

9 7ta6-efo5 0 ::t, AI*fMMRl 5 0(4, fctx. 
[0 0 3 0] ttt, AIt^«Sl 5 OtCTf^fiJcSn 

fcAx*^b*o»«»s:jiat-6«a«»mai 5 1 
40 it, *mu«t b k^z&mmz&cxm+<Dmu&&zm 

ici4, ^sftsmsei 5U u-cfirtpw-dsfflv^bn 

[0 0 3 1 ] ftic, H3Sr*flRUT, ±««rt 
50 *Kffffi36«w«i3a<oa£ixfcov^TttM-r5. ElSlif 1 
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> 1 1 (c x^xm^m^-t lt«««*jc**s*l6 

/D*!ft»i 2l:J:otf^^/Htfl:SEftSn (^f 
y^S2) % ^-*Ett»l 3ICJR*S*L* k^TVf 

S3) 0 «*«**? r ^*/HI*fcffl*L-c*$ 
U NttftK»lc«lt6m«rttM<3lt»&iie. * 10 
#JlttJ3*L*::fcK:45. 

[0 0 3 2] 4W**mfflti 4«c*5v*-c* *i\ 

«f*ftfcB»«*tt\ MMt^-f 14 1, 1 4 2 id 
*3V^-C, 100-lkHzOf-^Uk-5kHz^) 

^-^itc^t^n, -tn-etttr-^ijiffltti 4 3, i 

4 3tc5S6>ixS (^f^S5, S6) . :^<t3C, 20 
Srftl kHz^ri«tc:brzio^«[«jc^«iJ-r5C:i:JcJ: 

tic**. ft+HtttiooHzti*:© 
14, 1 0 0 H z «T<0«««BtK*^>»*Sr3a< Stt 5 

v>5o t*>5A/. mm^mm^^mrnvn. iooh 

£ 5 k H z t LfcOI4, 5 kH z Ji^±<D^#^£;8*acD;: 
[0 0 3 3] tWttttrt&l 4 3, 1 4 3-CttiW©* 

(^^S7, S8) o f*— ?m&L& 40 

1 4 5, 1 4 6IC*5l*T, jlfflJr^USv^tteilTOT 5 — 

(^^5 9, sio) icass. tr-*«m 

ff 1 4 3, 14 3**, «*fiK»^5d*«:*««>5*»t 
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[0 0 3 4] IU4f4*!7^ h y >T XO««»#*rJB*«: 

trftt)FLfcfcr£* **T2. 4 d B-Cfcofc. *Z 
-C, *jl»©«ttT«:, tt#^4v*t>oas«W&tfcfflS 
*iTLSfr4^J:5fc, L£vMi£2. 4dB£9t>*: 
S43dB£R;eu BP?]±0«S«lcfcttS*ff 
>uo£*S3 d BKi-CfcSt^Srtt^tftttbfco 4 

BJ^i:Tfc*t>Ot>*J&W<!: LfCo 
[0 0 3 5] ro*feT?3W*^o*>*»J**ixTV^4 

M : s i «»^^^xv>5«a<o2«sjcovN 

THSSfc^-fA'* 1 4 1 Sriiofcl 0 0-1 kHz CDS! 

[0036] m5ny"-*<Dmym^%LWTztztb<D 

(gj-CfcoT, (A) ttK*rt5}04>4tWB, (B) 14 

5f-^^lTV^6 0 HI5 (A) „ (B) IC&V^T, 
V>T, Wa<0tr— ^tftffittl 4 3, 14 4Srffl^T*tt 

[0037] ^co r#j 

»1 4 7, 1 4 8lcA£>Sft, *<D-r— *<Dfrfrt> % 58 

(^t^S 11, S 1 2) . 4*5, 
«l 4 7JcJ:oT*«>fcififlaiftS:ig5 (A) , (B) \Z 

[0 0 3 8]ifiW»gU1 4 7, 1 4 8i:i:*)100- 
lkHzM k-5 kH zO^«»««-C«4rJC*«>e> 
tb/cia^iEjSOv f -^t4, 4 9to£feix % 

3 ) . ifflHStJItt 1 4 7 , 1 4 8*5«tt/S£^jR»Si51 4 

[0 0 3 9] HettWSRtWffu^/ufcoififlattSS: 
^■Cfcot, (A) <&£*VCl>5« 

(b) tt=f-«5/h*<. **<»aufcie#*:« 

T> Hj»l4H«(OH*io^S[»5>W3em, -^«j»f4H 
«W^1 0 0-5 kHzOftatO^-^SrSMWr'-^Sr 

1 0 0-5 kHzO^— ^d^tCW-r— ^SrS*5feLfc« 
^^feBaififfilUfct^tt/He (B) 0-^^<OJ: 
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m&<D&?£-?*:% <ffMffiSJxTL*5ds, EI 6 
(B) O^coi^c, «*<Ofifc#*»*Lfc^-*«r 

5tcft3o 

[0 0 4 0] ifciC, i&£URJ|Lffil 4 7, 1 4 8*5«Lt«£ 

H*u^K ftWfcS, feJl»J*fflg&l 5 l-OHt, =f 
-*a»0**»b4SAX#«:iK»ai3Ei-*«>-C, 

ft 5. 

[0 0 4 1] #cfc, =f-*o«3fiB*i: *t«»ft 5 6 £ 
Sto#«Sr«^«S:*t. H7ttAX**5J:t«Wi 

7tCfeV>T. ttttA:!s£tftttilBtt:BI6 (A) *S«fctf 

(B) •c^ufc=f-*^<^**urv^«a^J;tf=<' 

*ttSU CtbP?0«@{C^UT x H1A£>¥tC 5 kHzJ^ 
«*) , JW*©y--**&fMtl,fcAX* (%aifi 

(a) , «f*»«i*tfcf-^^bff*iui» 

[0042] 0 7£i9, M*A5><r«>*9«*ftv>flHI 

Atit «*te*osids*>*oae>nftv> 0 ua>u a 

*ftM***trmB-Ctt, Ha^^r^co^^aiJ^Lfc 
t©w«to«ws*§<, :oM©frett»6d 
BA«±©ia*WffifcLTL*5w*a*#a»3. 

Ufc^-^A^biEfiLfcAXWttSb 
Idl dBA8S*S<4^ J: t) :*-Wtf>^<Df¥«T£ 
5 J: 5Jcfto-Cv^wfc*s»^5. 
[004 3] ID 8 tt3?«Sl* u^/ufc lOSftft 5 £ £ £ 
i©B«t*tB"CfcoT, (A) MUMP, (B) tt 
AXW^>^*S : i : ^^^J^*5r^UTV>5o r<D 
B8IC*SWC, (A) OftttttHttl^^ 5 k H z J£AT 

LP) <o*ffi«*u^<yuSr^U, (B) (OttttttMWfiK 

««H^t*Ltv^ t *fc, El 8© (A) fc* 
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(b) <o«tttt8«aoft^wfta¥«*5j:t/yy v 
* oxavo&aftft 5 5 $ $ u-^wc&j? 

ItiS^il (PSE : Point of Subjective Equa 
lity) -C&*o fcattftiSSSW:, MfifKBHcj: 

[0 0 4 4] :0@8«t^ Hasten —s^yj/u* 

10 (A) tC^Lfci 5 1-5 2 d B AgS^^«li 

So E18o (B) t(t *ilo§iifu^ 

5**5. -rftfr^, ri-e^t/ciim «*<Z>A# 
s^n, ^-^^At ^c0iii«^ft9 5S$-o^jm 

**A£v>£v*5 Lfc^ot, v^v^ft 

20 Wft5SSSi:«Bas*>*0ft<fti^ ®J^&®J£co 
II, «ffiB*u^</wt^31Wft5 5S*i:0«BB^a< 

fta*v*5£ia*#**5. 

[0 0 4 5] fiJUL, »W©3ltlK©»BW:, *WffFffi© 

3=r— «£U r 1 0 0 - 5 k H 

z©WS««S:filkHzT?2»U 2**t-C«llt*i 

30 a*^3§V^«aft4fCrt:. 77^BWtt<, ¥ 
©«#©SW 5 /hSv*»&t>*>!K r©J:5ft»&l::M:ifi 
(BaUftfr— < ol£L"Cfc«fc>ftv\, Ifc^ot, ^-^o 

6^<btcft^ 0 

[0 0 4 6] £Ji±<o»w-ctt. aaistjifttt^- 

40 *(0»*-rS«Jl 0 0-5kHzOTO^|:^v^ 

[0 0 4 7] ZhK. ±SSOtr— ^tftfflg&Ttt, ^*co 
50 *^»«rtOfl4rOJS««w*ffiu^tSrltttL, * 
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JE Xs^fV fc t <Dm&hZ> L * V MISriB*. U: 
KflS**fc ft L# V ^4:8 tT- * tffc* fc ft 

[0 0 4 8] ±iBo^-^a««-ctt. tr-^tft 

* fc Sr^-CBiJ»-rs «£ 9 *f-^I«*ft^ott>J: 
[0 0 4 91 

o&|^£Jim&#&ttfc# LTiE«T5affii-^ c fc let 

»*6»rf3*s-BrtSfc4*rfc-c, -Criltttt 5 * S 3 fc 
fc#-e*5. 

[0 0 5 0] *fc, IWK«ft*«:««»»«fLfefc#© 

»««:J:9«l*K<*«>6r fcsftSRllfifcttS. 
[0 0 5 1 ] »ffi»*#*flftft#tf Ufcfc*<D 

^SEftfcWffi^/woBBffiSrififiirSfcStc, *>fe*»C 

b*Z>o 

[0 0 5 2] i«R-e5EfilLfc«jft«»*S:7clcA 
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<0#«ttttJ&S^II6fc**. 

[■■oflUHftM] 

[Hi] *»wojRa»3fe«ri£S:^-fH-e*>5. 

[0 2] «R«)fffWSlomt:«typ 
[B3] tIfPlgf^Moa^t7n-ft- 
[04] h/-YX©flttft»ffJB»«r*tBT*) 

10 [115] ^-*<a&9&^£t&^6^0ig^fco 
t\ (A) ttM*/ft#0'>fti'ttM« (B) tt*B*jft£» 

[B6] JIIRRfcWfiEu^fcoiSfilfeASr^-rH-C*) 
oT* (A) tt^-*tf*<^*jixTV*-5«B, (B) 

[H7] AX*«J:CJm*olMiB«u^«>aCM 

20 [B8] ^■»U'</ui:^a»ft5 5SSfc«>IB««r 
^tiTfcoT, (A) tt3S»8\ (B) l*AXW<0^ 
*SW u ^c/ko a «: 3* L "C ^ S . 
[0 9] Rfcaaaofc^HK^y >*<D®tt*<ntt& 
WftHW&JKSr^Lfcia-efcoT, (A) *5J:tf (B) 
(i^fflttfcio 5 WEE u^</K7>3Ef bSr^ Lfc 
9, (C) ttJBJlElBcWJcjartSWflEu^o^fc^u 
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